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SUMMARY
The purpose of this study was 1) to determine the most effic-
ient of four possible backgrounding systems for Tennessee beef pro-
ducers in terms of petroleum-based fuels and input materials, and 2)
to examine the effects of changes in prices of these inputs between
1972 and 1975 for four stocker systems recommended for use by
Tennessee livestock producers.
The length of feeding periods, required feed inputs, and average
daily gain data for calves backgrounded on each stocker system were
taken from research results reported by the Tennessee Agricultural
Experiment Station. Petro-based input price data were taken from
the USDA Annual Summary of Agricultural Prices and from selected
Tennessee farm supply outlets and industry sources.
Partial budgeting analysis was used to estimate total feed ex-
penses per pound of weight gain, costs of petro-based inputs used for
feed production per pound of weight gain, and ratios of these petro-
based input costs to total feed production expenses per pound of
weight gain. These estimates were used to indicate sensitivity of each
backgrounding system to changes in costs of petro-based inputs.
Results indicated that a backgrounding system using a feed
ration of com silage, com, and fescue hay was the most efficient in
terms of use of petro-based inputs and least sensitive to increases in
costs of such inputs.
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Impact of
Petro-Based Input Prices
on Tennessee
Beef Backgrounding Systems
By Charles D. Safley and Irving Dubov*
INTRODUCTION
Beef cattle production is a major enterprise for many Tennessee
farmers. Cash receipts from the sale of cattle and calves in Tennessee
in 1977 represented about 21 percent of the state's total cash receipts
from farm marketings. 1 The beef cow population in Tennessee for
1978 was 1,115,000 head, and the state ranked 12th nation-wide in
cattle and calf numbers.2
There are three major stages in a total beef production system,
beginning with the cow-calf stage, and ending with the finishing stage.
In between, there is backgrounding, a set of activities in which rela-
tively inexpensive, economical gains are added to the animal, using
roughage and minimum amounts of concentrates.3
After completion of the cow-calf phase, most of Tennessee's
calf crop, about 750,000 head annually, has been sold as 400- to
500-pound feeder animals and shipped out of the state for further
feeding.4 .5 However, changes in relative price structures in the beef
finishing industry resulted in higher prices (per hundredweight) for
700-800 pound calves than for 400-500 pound calves (see Figure 1).
These shifts occurred in response to the higher costs of inputs used in
the finishing stage of production. Corn was the major input item
-Former Graduate Research Assistant and Professor, respectively, Depart-
ment of Agricultural Economics and Rural Sociology.
1Tennessee Crop Reporting Service, Tennessee Agricultural Statistics, An-
nual Bulletin, 1978, Bulletin T-15, Nashville, Tennessee, Crop Reporting Service
(1978).
2 Ibid.
3J. D. Burns, J. B. McLaren, F. Powell, H. M. Jamison, J. B. Neel, E. L.
Rawls, and R. F. Hall, Guidelines for Backgrounding, The University of Tennessee
Agricultural Extension Service (1974).
4lbid.
5Tennessee Agricultural Statistics.
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Figure 1. Price comparison for 400-500 pound good calves and 700-800 pound
good calves on Tennesseeauctions July, 1974, through June, 1975.
Source: U.S. Department of Agriculture, Consumer and Marketing Service. Unpublished
Livestock Detailed Quotations for TennesseeMarkets. 1974 and 1975.
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affected. These changes allowed feedlot operators to acquire 700-800
pound feeder animals at lower costs by buying them at that weight,
rather than by purchasing lighter weight animals and feeding them to
an average weight of 800 pounds. Consequently, the demand for
400-500 pound calves decreased while the demand for 700-800
pound animals increased. To bring their calves up to the more de-
sirable market weights, producers at the cow-ealf stage had to back-
ground their calves and carry them for an extended period, in some
cases, doubling the length of time of calf ownership. 6
Cow-ealf producers, like feedlot operators, have been affected
also by higher costs for other inputs, particularly for fuels and lubri-
cants and other petroleum-based items. Liberal use of these inputs
has been the most important single factor responsible for the out-
standing productivity of American agriculture.7 Petroleum is used in
mechanized agricultural production to power machinery, transporta-
tion, and irrigation equipment, and in the manufacture of fertilizers
and pesticides. 8
The study reported here investigated one aspect of the situation,
the responses that beef producers can make in their backgrounding
operations in response to rising costs of petroleum-based fuels, lubri-
cants, and other petro-based inputs.
OBJECTIVES
The two objectives of this study were 1) to determine the most
efficient backgrounding systems of the four recommended for Ten-
nessee beef producers in terms of inputs of fuel and other petroleum-
based items and in terms of 1975 costs; and 2) to examine the effect
of changes in prices of petroleum-based fuel and input items from
1972 to 1975 for four stocker systems recommended for use in Ten-
nessee.9
6J. B. McLaren, Unpublished Data, Department of Animal Husbandry-
Veterinary Science, The University of Tennessee (1974).
7D. Pimentel, L. E. Hurd, A. C. Bellotti, M. J. Forester, I. N. Oka, O. D.
Sholes, and R. J. Whitman, "Food Production and the Energy Crisis," Science,
Vol. 182 (November 2,1973), pp. 443-449.
8Ibid.
9Hereafter, petroleum-based fuels, lubricants, and petrochemical-based
materials will be referred to as petro-based inputs.
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PROCEDURE
The following procedures were used to accomplish the preced-
ing objectives:
1. Four backgrounding or stocking systems recommended for
Tennessee livestock producers were selected for this study. Daily and
total feed inputs and average daily gains were then estimated for the
feeding periods required for each backgrounding system.
2. Estimates were made of the following:
a. Average yearly yields required to produce the necessary
feed inputs from representative Tennessee soils.
b. Fertilizer, herbicide, and insecticide requirements for these
yields on each representative soil, based on recommenda-
tions of the University of Tennessee Institute of Agricul-
ture.
c. Fuel and lubrication requirements for equipment and ma-
chinery required to produce necessary feed inputs, based
on data from the Tennessee Farm Planning Manual and
Nebraska Tractor Test Results.
3. Crop budgets were used to estimate expenses of producing
the required feed inputs for each backgrounding system for 1972 and
1975 conditions. These estimated expenses were used in the stocker
feed budgets to compute feed expenses per pound of gain for the
calves raised by each method. The expenses were in tenns of the
costs per unit that could be subtracted from gross revenue to deter-
mine net returns to land, labor, capital, and management.
4. Costs per pound of gain for petro-based inputs were esti-
mated for each backgrounding system for 1972 and 1975 price situa-
tions by dividing total costs of these items for each system by the
estimated pounds of gain using the respective stocker systems.
5. The rations of petro-based input costs per pound of gain to
total feed expenses were estimated for each backgrounding system to
determine the relative sensitivity of each system to changes in costs
of petro-based inputs.
DESCRIPTION OF BACKGROUNDING SYSTEMS
Introduction
Four backgrounding or stocker systems were selected for analy-
sis. These systems incorporated management programs that were
feasible in the representative producing areas delineated in this study.
7
Also, the four systems were among those recommended and typically
used by Tennessee livestock producers. 10,11
The feed inputs for System I were corn, cottonseed meal, fescue
hay, and corn silage.12 ,13 System II's feed ration was nitrated fescue-
ladino clover pasture, and fescue hay fed only when the pastures
could not produce suitable forage for grazing.14 The third feeding
procedure consisted of residual fescue-ladino clover pasture and,
when required, fescue hay was fed. IS System IV used fescue hay dur-
ing the winter and fescue-ladino clover pasture during the spring-
summer feeding period.16
Each of the four systems was assumed to include a 140-day
winter feeding period, from November 1 through March 20. Because
the calves in System I were assumed to reach a market weight of 700-
800 pounds by the end of the winter feeding period, no further feed-
ing phase was needed for this procedure. However, the calves in Sys-
tems II, III, and IV required an additional spring-summer grazing
period to reach market weights of 700-800 pounds. The duration
of this spring-summer feeding period was assumed to be from 103 to
141 days, depending on pasture condition.
Average daily gains (A.D.G's) used in this analysis were taken
from field results reported by the Tennessee Agricultural Experiment
Station. 17 ,18 ,19 ,20 ,21,22
Steers and heifers were assumed to enter backgrounding pro-
grams at weights of 450-500 pounds. Individual farm operators were
assumed to have grown all feed inputs, except for the cottonseed
meal used in System I, which was assumed to be a purchased input.
10McLaren, Unpublished Data.
11Burns• et al.. Guidelines for Backgrounding.
12J. M. Anderson. E. J. Chapman. and J. W. High. Jr .• The Performance of
Feeder Cattle of Different Weights, Grades, and Sexes, Tennessee Agricultural
Experiment Station Bulletin 381 (1964). p. 6.
13J. B. McLaren, J. W. High, Jr., and C. S. Hobbs, Finishing Feeder Cattle
of Various Weights, Grades, and Sexes, Tennessee Agricultural Experiment Sta·
tion Bulletin 481 (1971), p. 5.
14J. B. McLaren ~nd L. M. Safley, Unpublished Data, Department of Ani·
mal Husbandry-Veterinary Science, The University of Tennessee and Highland
Rim Experiment Station, Springfield. Tennessee (1975).
15Burns. et al., pp. 11-12.
16M. J. Montgomery, Relationship Between the Properties of Southern
Forages and Animal Responses, Regional Research Project, Progress Report S-45
(1975).
17Anderson, Chapman, and High.
18Burns, et al.
19McLaren, Unpublished Data.
20McLaren, High, and Hobbs.
21McLaren and Safley, Unpublished Data.
22Montgomery.
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Feed Inputs and A.D.G.'s by Systems
Table 1 shows the daily and total feed inputs for each of the
four backgrounding systems used in this analysis; Table 2 shows the
A.D.G.'s assumed for each system; and Table 3 shows the estimated
average weights for the calves in each system at the end of the indi-
cated feeding period.
These A.D.G.'s were estimated by taking the average of results
of two identical feed tests completed by the Tennessee Agricultural
Experiment Station. Test results indicated an AD.G. of 2.29 pounds
for good steers and 1.95 pounds for good heifers in System 1.23,24
The average of the two test results gave an estimate consistent
with AD.G.'s reported previously for Tennessee livestock pro-
ducers.25,26
Estimated AD.G.'s for Systems II, III, and IV were 1.12
poundS, .90 pound, and .96 pound, respectively, for the winter feed-
ing period, and 1.09 pounds for the spring-summer feeding peri-
od. 27,28,29 No distinction was made between the AD.G.'s for steers
and heifers on these feeding methods because their daily weight
increases were not significantly different.3o It was assumed also that
for the spring-summer feeding period the calves on these systems
would be grazed on fescue-Iadino clover pastures without supple-
mental feed until the pastures were insufficient to support satis-
factory gain.31
Low and high calf weights were estimated as follows: A.D.G.'s
for each feeding system were multiplied by the number of days in
the feeding period. These gains were then added to the estimated
weights at which the calf would enter the particular feeding phase.
The average weight was estimated by taking the simple average of the
low, and high weights for each system, and indicating the estimated
weights at which the calves would enter the next feeding phase.
The estimated average weights at the end of the winter feeding
period show the selling weights for calves in System I and the weights
at which the calves entered the next feeding period for Systems II,
III, and IV. The estimated selling weights for these latter systems are
shown as the average weights at the end of the spring-summer feeding
phase.
23Anderson, Chapman, and High, p. 7.
24McLaren, High, and Hobbs, p. 11.
25Burns, et al., p. 12.
26McLaren, Unpublished Data.
27Burns, et al., pp. 12-14.
28McLaren and Safley, Unpublished Data.
29Montgomery.
30McLaren, Unpublished Data.
31Ibid.
Table 1. Daily and total feed requirements in pounds per calf for the winter feeding period
Corn
Cottonseed
meal Fescue pastureCorn silage Fescue hay
System Total DailyDaily Daily Total Total Daily Total Daily Total
Steers
Heifers
...................................... .- ····· .. ····· .. ···Pounds '00""'"''
5 700 22.2 3,108 1 140 3 420 0 0
5 700 17.4 2,436 1 140 3 420 0 0
o 0 0 0 0 0 F.A.Ra 250 FAR. FAR.
o 0 0 0 0 0 FAR. 850 FAR. FAR.
o 0 0 0 0 0 13.5 1.890 FAR. FAR.
II
III
IV
aFeed as Required (F.A.R.).
Table 2. Estimated average daily gains for each backgrounding system by feeding period
in pounds per calf
Winter feeding
period
Spring-Summer
feeding period
A.D.G.System A.D.G.a
Steers
Heifers
...... - -.-- .. - - -.. -Pounds '" -- •...... ,. - .--- ..
2.29
1.95
II 1.12 1.09
III 0.90 1.09
IV 0.96 1.09
aAverage Daily Gain (A.D.G.).
Table 3. Estimated low, high, and average weights for each backgrounding system by feed·
ing period in pounds per calf
Winter feeding
period
System Low High Average
Steers 770.6 820.6 795.6
Heifers 723.0 773.0 748.0
II 606.8 656.8 631.8
III 576.0 626.0 601.0
IV 584.4 634.4 609.4
CROP YIELDS
Spring·summer
feeding period
HighLow Average
719.1
688.3
696.7
801.8
771.0
779.4
760.5
729.7
738.1
Annual yield estimates for the crops used as feed inputs in the
selected backgrounding systems vary according to the productivity of
the soils that are cultivated. Yield estimates and underlying soil pro-
ductivities were of concern because of the need to use petro-based
inputs, such as fertilizers, in order to produce the amounts of feed
inputs (corn, corn silage, and forages) required for different back-
grounding systems. Different soils require varying amounts of such
inputs per acre to produce estimated crop yield levels.
Many Tennessee farmers tend to raise row crops such as corn
and corn silage on soils that give highest crop yields and use less pro-
ductive soils for forage crops.32 ,33 This is done because not all soils
are suited to produce a particular crop. The yields on some soils may
32Frank F. Bell, Personal Communications, Department of Plant and Soil
Science, The University of Tennessee, Knoxville (1975).
33Herbert N. Walch, unpublished data, Extension Agricultural Economics,
The University of Tennessee, Knoxville (1975).
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be too low for economical production, or the slope gradient of the
soil mapping unit may be too steep for safe use of farm machinery. 34
Assuming use of this management practice-row crops are
grown on soils that give the highest crop yields and forage crops are
produced on soils with lower yields. Accordingly, relatively high crop
yields were used for estimated com and com silage production for
representative Tennessee soils.3S,36 Medium yields were used for
representative yields of forage crops, fescue hay, and fescue-Iadino
clover pasture.37 ,38 Table 4 shows the crop yield estimates and Table
5 lists the representative soils capable of producing the various esti-
mated crop yields.
Fertilizer application estimates were taken from University of
Tennessee recommendations for nitrogen, phosphate, and potash for
various crops based on soil tests for each type of soil.39 A medium
soil test was assumed for phosphate and potash applications. Back-
grounding System II requires an additional nitrogen application to
the fescue-Iadino clover pasture in the fall (on approximately Sep-
tember 1). The amounts of fertilizer to be applied in order to obtain
the estimated crop yields are listed in Table 4.
Insecticides and herbicides were applied to the com and com
silage crops in the form of Sevin (80 percent W.P.)40 and Atrazine,
respectively, at a rate of 2 pounds per acre (see Table 4). These appli-
cation rates were also taken from the University of Tennessee recom-
mendations,41,42 assuming conventional tillage methods. Neither
insecticides nor herbicides were applied to the forage crops.43
34G. J. Buntley and F. F. Bell, Yield Estimates for the Major Crops Grown
on the Soils of West Tennessee, Tennessee Agricultural Experiment Station Bul-
letin 561 (1976).
35Bell, Unpublished Data.
36Walch, Unpublished Data.
37Bell, Unpublished Data.
38Walch, Unpublished Data.
39The University of Tennessee Agricultural Extension Service, Tentative
Recommendations for Nitrogen, Phosphate, and Potash Applications for Various
Crops, The University of Tennessee, Department of Plant and Soil Science, Re-
vised (June 1, 1975).
40W. P. = wettable powder.
41The University of Tennessee Agricultural ~xtension Service, Stop Field
Crops Pests, Agricultural Biology, The University of Tennessee, Publication 506,
Revised Edition (February, 1974).
42E. L. Ashburn and J. D. Burns, Control Weeds in Corn, Agricultural Ex-
tension Service, The University of Tennessee, Publication 671, Revised Edition
(January, 1975).
43Bell, Personal Communications.
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Table 4. Crop yield estimates and petroleum·based inputs per acre for the required feed inputs by backgrounding systems
Yield Fertilizers
System Feed inputs estimates N P20S K20 Insecticide Herbicide
·······································Pounds ...•...•............•......•.....•.•..
A. 1. Corn 120 bu. 120 60 60 2 2
2. Corn silage 25 tons 120 60 120 2 2
3. Fescue hay 2.5 tons 30
a 30 30
B. 1. Corn 80 bu. 90 40 40 2 2
2. Corn silage 15 tons 120 60 120 2 2
3. Fescue hay 2.5 tons 30 30 30
•... II 1. Fescue hay 2.5 tons 30 30 30~ 2. Fescue·ladino
clover pasture .5 A/cowb 112 30 30
III 1. Fescue hay 2.5 tons 30 30 30
2. Fescue·ladino
1.02 A/cowbclover pasture 30 30 30
IV 1. Fescue hay 2.5 tons 30 30 30
2. Fescue·ladino
1.02 A/cowbclover pasture 30 30 30
aFertilizer was applied to forage crops for maintenance purposes.
bAcres per cow.
Source: G. J. Buntley, and F. F. Bell, Yield Estimates for the Major Crops Grown on the Soils of West Tennessee, University
of Tennessee Agricultural Experiment Station Bulletin 561, 1976.
Table 5. Representative soils capable of producing various crops yield estimates
Crop yield estimates 1
Representative soil types
2 3 4 5
Hymon fine Hymon silt Huntington Huntington
sandy loam loam fine sandy fine sandy
loam loam
(0-3% slopes)
Dulac silt Freeland loam. Hymon-Beechy Lexington
loam, eroded 2-5% slopes fine sandy silt loam,
gently slop- eroded loams rolling phase
ing deep (5-12%
phase slopes)
(2-5% slopes)
Corn - 120 bu.
Corn silage - 25 tons
Adler silt
loam
Corn - 80 bu.
Corn silage - 15 tons
Dexter silt
loam rolling
phase
(5-12%
slopes)
Fescue hay - 2.5 tons Dexter fine
sandy clay
loam,
severely
eroded slop-
ing phase
(5-8% slopes)
Dulac silt
loam, 2-5%
slopes eroded
Freeland si It
loam, rolling
phase
(5-12%
slopes)
Providence
silt loam,
eroded slop-
ing phase
(5-8% slopes)
Lexington
silt loam,
hilly phase
(12-25%
slopes)
Source: G. J. Buntley, and F. F. Bell, Yield Estimates for the Major Crops Grown on the Soils of West Tennessee, University
of Tennessee Agricultural Experiment Station Bulletin 561 (1976).
Fuel and Oil Consumption
The operations required to plant, harvest, and feed the feed
inputs vary for each back grounding system. That is, different com-
binations of machinery and equipment-;ls well as fuel and oil-were
needed for each backgrounding system.
In order to estimate the fuel and oil consumption rates for each
system, machinery times required for production and feeding were
determined for each stocker system.44 Conventional tillage methods
for row crops and maintenance practices for forage crops were as-
sumed. Next, the total time per acre a machine was needed to pro-
duce a crop, and that machine's fuel and oil consumption rates per
hour were estimated.45 ,46 These consumption rates were then multi-
plied by the estimated machine time to estimate the total fuel and oil
consumption per acre for each machine (see Table 6).
Kilocalories
The total kilocalorie equivalents assumed per unit of petro-
based input are listed in Table 7. These estimates were taken from
publications by Eidman, Dobbins, and Schwartz47 and Pimental,
et al.48
Prices
The average energy input prices that were used for the 1972
crop and backgrounding feed budgets are listed in Table 7. These
prices were obtained from the Annual Summary of Agricultural
Prices.49
Prices for 1975 for the energy inputs were estimated by taking
the average selling prices of the inputs reported at selected county
farm supply outlets and by confidential trade sources throughout
Tennessee. The average energy input prices also are listed in Table 7
and the counties in which agencies were contacted for this price
information are shown in Figure 2.
44Walch, Unpublished Data.
45Ibid.
46R. M. Ray and H. N. Walch, Farm Planning Manual, Agricultural Exten-
sion Service, The University of Tennessee, EC-622, Revised (1976).
47Vernon Eidman, Craig Dobbins, and Harold Schwartz, The Impact of
Changing Energy Prices on Net Returns, Production Methods and Kilocalories of
Output for Representative Irrigated Farms, Professional Paper 230 of the Agri-
cultural Experiment Station, Oklahoma State University (n.d.), p. 4.
48Pimental, et al., p. 445.
49United States Department of Agriculture, Statistical Reporting Service,
Agricultural Prices, Annual Summary (Washington, D.C.: Government Printing
Office, 1972).
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Table 6. Estimated fuel and oil consumption for each machine required for the various cropping systems
Oil consump. Hours of Total fuel Total oil
Crop Equipment Fuel consumption rates tion rates equipment use consumption consumption
Corn Tractors - 60 PTO-HP 2.6 gal./hr. (diesel) .018 gal./hr. .9 hr./A. 2.34 gal./ A. .016 gal./A .
- 80 PTO-HP 3.5 gal./hr. (diesel) .018 gal./hr. .98 hr./A. 3.43 gaL/A. .018 gal./A.
Combine- 10'-2 row
head 5.6 gal./hr. (gas) .018 gal.!hr. .4 hr./A . 2.24 gal./A. .007 gal./A.
Truck - 2 ton 12.65 gal./hr. (gas) .018 gal./hr. .4 hr./A. 5.06 gal./A. .007 gal./A .•...
0')
Corn silage Tractors - 38 PTO_Hpa 1.7 gal./hr. (diesel) .018 gal.!hr. 2.1 hr./head 3.57 gaL/head .038 gaL/head
- 60 PTO-HP 2.6 gaL/hr. (diesel) .018 gal.!hr. 1.9 hr./A. 4.99 gal.!A. .034 gal./A .
- 80 PTO-HP 3.5 gaL/hr. (diesel) .018 gal./hr. 3.2 hr./A. 11.2 gal./A. .058 gal.!A.
Fescue hay Tractor - 60 PTO-HP 2.6 gal./hr. (diesel) .018 gal.!hr. 4.2 hr./A. 10.92 gal.!A. .076 gal.! A.
Fescue-Iadino
clover
pasture Tractor - 60 PTO-HP 2.6 gal./hr. (diesel) .018 gal./hr. .9 hr./A. 2.34 gaL/A. .016 gal./A.
lltrhe 38 HP tractor is used for feeding silage during the winter feeding period for backgrounding System I.
Table 7. Kilocalories per unit and 1972 and 1975 prices for petroleum-based inputs
Petroleum-based input
Kilocalories
per unit
Price per unit
1972 1975
Fertilizer - N
- P205
- K20
Herbicide (Atrazine)
Insecticide (Sevin)
Diesel fuel
Gasoline
Oil
8,400 kcal./lb.
1,520 kcal./lb.
1,050 kcal./lb.
11,000 kcal./lb.
11,000 kcal./lb.
46.710 kcal./gal.
36,225 kcal./gal.
46,710 kcal.lgal.
$ .095/lb.
.09/lb.
.055/lb.
2.40/lb.
1.64/lb.
.189/gal.
.35/gal.
2.45/gal.
$0.278/lb.
0.187/lb .
0.086/lb .
3.03/lb.
2.07/lb.
0.379/gal.
0.549/gal.
3.33/gal.
Sources: 1972-United States Department of Agriculture, Statistical
Reporting Service, Agricultural Prices, Annual Summary (Washington, D.C.:
Government Printing Office, 1972); 1975-Reports from Trade Sources.
RESULTS AND CONCLUSIONS
Results
In order to compare these four stocker systems, the kilocalories
required per pound of gain, total expenses per pound of gain, and
costs of petro-based inputs per pound of gain were estimated for
each system. These estimates were made by first figuring the average
total pounds gained by calves raised on each system (see Table 8).
The weight gains were determined by multiplying the average daily
gains by the length of the respective feeding periods for each back-
grounding system, assuming that the calves entered the stocker sys-
tem at an average weight of 450 pounds per head. Finally, each sys-
tem's required total kilocalories, total expenses, and costs of petro-
based inputs were divided by the average total pounds gained by the
calves raised on the respective backgrounding systems (see Tables 9
and 10).
Table 8. Estimated average total pounds gained by calves fed on each backgrounding
system
Backgrounding system
and sex Pounds gained
I. Steers
Heifers
II. Steers and heifers
III. Steers and heifers
IV. Steers and heifers
345.6
298.0
310.5
279.7
288.0
17
•...
00
Figure 2. Tennessee counties in which agricultural agencies were contacted for 1975 petro-based input price information.
Table 9. Estimated total kilocalories per head and kilocalories per pound of gain required
for calves fed on each backgrounding system
Estimated
Estimated total kilocalories
kilocalories per pound
System and market class per head of gain
I. A. High yield
Steers 556,849 1,611.25
Heifers 530,495 1,780.18
B. Medium yield
Steers 685,000 1,982.06
Heifers 638,764 2,143.50
II. Steers and heifers 687,816 2,215.19
III. Steers and heifers 684,128 2,445.93
IV. Steers and heifers 830,586 2,883.98
Table 10. Total expenses per pound of gain. petro-based input costs per pound of gain and
ratios of petro-based input cost per pound of gain to total feed expenses per
pound of gain for each backgrounding system for 1972 and 1975 prices
Total feed Petro-based
expensesb input cost
per pound per pound
of gain of gain Ratioa
System 1972 1975 1972 1975 1972 1975
I. A. High crop yield
Steers .0899 .1621 .0203 .0420 .2258 .2591
Heifers .1006 .1819 .0210 .0442 .2087 .2430
B. Medium crop yield
Steers .1019 .1837 .0282 .0545 .2767 .2967
Heifers .1125 .2031 .0285 .0577 .2545 .2841
II. Steers and heifers .0964 .1485 .0277 .0705 .2873 .4747
III. Steers and heifers .1424 .2054 .0351 .0788 .2465 .3836
IV. Steers and heifers .1647 .2498 .0406 .0911 .2465 .3647
aRatio = Petro-based input cost per pound of gain
Total expenses per pound of gain
bExpenses of producing feed.
Petro-based input requirements. The estimated inputs from
petroleum sources required to raise a calf from a weight of 450
pounds to 700-800 pounds for each backgrounding system are listed
in Table 9 as total kilocalories per head and kilocalories per pound of
gain. The kilocalorie estimates for System I represent the energy in-
puts required to produce the feeder calves. Crop yields assumed were
19
25 tons of corn silage and 120 bushels of corn per acre for the high
yield version of System I, and 15 tons of corn silage and 80 bushels
of corn per acre for the medium yield version.
These kilocalorie estimates measured the petro-based inputs
needed to background a 700-800 pound calf by each stocker system.
For example, a steer fed System 1's feed ration required 3,108 pounds
of corn silage, 700 pounds of corn, and 420 pounds of fescue hay for
the winter feeding period. Assuming crop yields on soils which these
feed inputs were grown were 25 tons (or 50,000 pounds) of corn
silage, 120 bushels (or 6,720 pounds) of corn, and 2.5 tons (or 5,000
pounds) of fescue hay per acre, each steer receiving this feed ration
required .062 acre of corn silage, .104 acre of corn, and .084 acre of
fescue hay for the winter feeding period, respectively. Thus, .062,
.104, and .084 of the petro-based inputs per acre were needed for
each 700-800 pound steer.
As stated in the description of the backgrounding systems, no
distinction was made between the weight gains for steers and heifers
on backgrounding Systems II, III, and IV because differences in their
weight increases were insignificant. so
The estimated total kilocalories per head reflect the amounts of
petro-based inputs needed for each calf to reach the estimated aver-
age weight gains given in Tables 1 and 9 for each stocker method.
Calves fed under System I required the least total amount of kilo-
calories per head for both crop yield estimates. Backgrounding Sys-
tems II, III, and IV ranked second, third, and fourth, respectively,
in the requirements of total kilocalories per head.
Estimated kilocalories per pound of gain measured petro-based
inputs per pound of gain needed for calves raised on each stocker
system. Comparisons, then, could be made of the amounts of these
inputs needed in the different backgrounding systems. Systems I, II,
III, and IV ranked first, second, third, and fourth, respectively, in
minimizing estimated kilocalories required to produce a pound of
weight gain.
Production expenses. Estimated total feed expenses per pound
of gain, energy cost per pound of gain, and the ratios of energy cost
per pound of gain to feed expenses per pound of gain for each back-
grounding system using 1972 and 1975 prices are listed in Table 10.
These estimates were determined by first developing crop budgets to
estimate the total expense of producing an acre of the feed inputs at
indicated crop yield levels and required fertilizer application rates.
Next, expenses per pound of the feed input was estimated by divid-
ing expenses per acre by the estimated yields per acre. These feed
input expenses were then inserted into the respective stocker system's
50McLaren, Unpublished Data.
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feed budgets to estimate total expenses of backgrounding the calves.
Finally, these total backgrounding expenses were divided by the
estimated weight gains for the respective stocker systems to estimate
feed expenses per pound of gain.
Petro-based input costs per pound of gain were measures of the
average costs of these inputs for each backgrounding system. These
estimates were obtained by multiplying the required inputs by their
respective 1972 and 1975 energy prices and dividing by total pounds
gained on each stocker system.
The ratios of petro-based input costs per pound of gain to total
feed expenses per pound of gain indicate the relative importance of
these costs for each backgrounding system. For example, with 1975
prices, about 38 cents of every dollar of total expenses for feed,
using System III, represented costs of petro-based inputs.
The ratios indicate the relative amounts of petro-based inputs
used in each stocker system. A stocker system using relatively less of
these inputs obviously has a lower ratio of petro-based input costs to
total feed expenses per pound of gain.
Conclusions
For purposes of this study, the efficiency of each background-
ing system with respect to use of petroleum-based inputs was meas-
ured by the estimated amounts of these inputs-in terms of kilocalorie
equivalents-needed to produce a pound of weight gain. Assuming
that the quality of the gain for each input was equal, the system
using the fewest kilocalories to produce a pound of gain was consid-
ered most efficient in use of petro-based inputs.
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